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ABSTRACT . . . ^ ^ . 

Porty boys and forty girls from kindergarten^ through 

fourth grade placed dolls with mobile heads in front of, behind ^nd 
beside themselves, and in front of, behind and beside another doll to 
demonstrate development of spatial concepts. The heads and bodies of 
both dolls were either in convergent or divergent alxgnment or some 
combination- Placements were highly consistent within and 
children with respect to the location of the doll versus the child s 
own body or the other doll. Generally, placements were made on the 
basis of the body rather than the face cue except where use of the 
face would not violate the body«s priority. Girls, and 
particular, evidenced greater sensitivity to the face cue than did 
boys, f Filmed from best available copy-] (Author/MK) 
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Erriite; vo "Vh-RiH^^ cf Fac^? .uk 3o?;y 1ii ChiHiren's ju^. -(naircs of Front. 

Back, and Side" i Jarvis ti St^omimn) 

Please sn&ks the follovilng coV'rse,t‘: an;3 in this paper; 

p, Placement, told h1^ii to ?^t the other doll 1n front ot 

ariOther p1 ac ement a beside -coe ttrst do. 3 c 



for another pi a cet iient . . 
himseTft’'^ 



p. 11, lines 13-16. 

The percentages should read; Patte-^'n 60.7-1.; ^dt-tern k. 1.^.9%, 

Pattern X; 9,7 a. ; Arregulart 3 5,71s-.. 

n.. 12, line 6 should reach „ 

"...were relatively less con?;1s-fcent i'n their use of this patf.enu.. 

a, 12, lines 16-17 should reach ^ ^ 

"So Pattern Z, both 'in terns of frequency 

individual consistency of use, was overvih-j.iii.n,,ii' t5u. ^ •■ P 

p, 22, line 5 should read: 

"...Pattern ^ were not.*' 

nf n 36 and top of p» 37 should read: 

E..24..w;e.,k..c1d infant slrlt sh«,d flK«t,o„v 

to pictures of hu^nan faces tnan o'ld intam. 
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INTROinCTlO;] 

This is the second in a series of studies on the development 
of the spatial concents 'front', 'back', and 'side'. Research on 
these concepts has been virtually neglected, in sharp contrast to the 
numerous investigations of left and right. This state of affairs 
perhaps is occasioned by the general belief that front and oack are 
cognitively 'primitive', or simple, concepts that even the preschooler 
has mastered in all their fev,' subtleties while more cognitively com- 
plicated spatial dimensions such as left-right are not mastered 
until much later. Such a t?elief is understandable if the child's 
knowledge of front-back is assessed, as is typically done, simply by 
asking him to identify the front, back, and sides of objects having 
identifiable front-back features, such as his ov/n bodv. This sort 
of test is passed very easily, probably since most parents give their 
children so much practice in learning the names of body parts. At 
least this would be true in the case of "back" for which th spatial 
location bears the same name as the body nart. This ccrrespondence 
does not exist for "front". Parents instead teach "tc'-’mv" or 
"stomach", reserving the term "front" for articles of clothing. In 
this instance, then, children learn "front" througii practice in 
putting on shirts or pants in th.e correct frort-to-back orientation. 

Our oivn thinking, based new on a good deal of preliminary data 
(Harris I Strommen, in press), is that such 'mastery' of front-back as 
the typical preschool -or kindergarten-age child shou;s, represents only 
the first of many stages of acquisition of v/kat is in fact an extremely 

subtle and multifaceted concept. Our objective has been to disclose 
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the various elements of the front-back concept anc! to map out 
experimentally the course by which tliese elements are learned by nor- 
mal children by looking at hov/ children make 'in front'., 'in back', 
and also 'beside' placements of ordinary objects. 

Our v?ork tlius far has been concerned v.'ith the role played by the 
presence or absence of front-back features , so in our first study, we 
had compared front, back, and beside placements of objects lacking 
distinguishing front-back features, such as cubes and drinking glasses, 
with placements of featured objects like dolls, little cars, and other 
toys. In the present, study, \-.'e used only one type of object — dolls -- 
and v/a now are concerned with the potentially different role of face 
and body cues. 

Our expectation is that across age, face cues v/ill replace body cues 
as the basis for placement inasmuch as older children should be more 
sensitive to the specialsocial meaning of face contact. Possibly, girls 
will showh such sensitivity more than boys in viev.' of research vfhich 
indicates that girls are more interested "’n ,nle, >ev na’ 

relationships, than are boys ('-oodenough , 1957). 

We have other informal reasons for expecting that face and '■ -d> 
may different roles because when we have asked children, Vk er 's 
your ^ont?, and Where's your back?, nearly all immediately des’nnated 
their abdomens and chests, and then their backs. But when we E_ked 
them how they could tell their front from their baC , some chi 1 .r.n 
mentic.ied face cues, others, body cues. 

Besiuse the objects in our previous study did net permit ir eoendent 
manipulation of the alignment of face and body cues, neneral izc-".ions 
O 
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about the potentially different roles of these cues in makinn front- 
back judgments could not be made. T’>cre are ssv'^ral questions hen.-, 
most basically, does the face define the front of the bodv, or does the 
body? How would children place one doll "in front of", in back of , 
and "beside" another doll when either the. face cf the placed doll or 
the face of the referent doll is turned to the side? 




r^ETHCO 

Subjects . 

A total of “fd girls and AO boys v;ere tested. They ranged in age 
from 5.05 yrs (5 yrs, 19 days) to 10.21 yrs . (boys: 5( =0.30 yrs., 
girls; X= 6.91 yrs.). The ages v.'ere distri'nrtad as follows; 5-6 yrs; 

13 boys, 14 girlsj 6-7 yrs.: 15 boys, 12 girls; 7-8 yrs.: 3 boys,0 girls 
8-10 yrs.; 9 boys, 14 girls. All the children '/ere enrolled in 
grades kindergarten, first grade., and a combined third and fourth grade 
in a public school in East Lansing, richigan at the time of testing. 

The school is located on the ['ichigan State University camous, and the 
great majority of children are from student families. All the children 
v/ho participated would be characterized as middle-class as measured by 
parents' educational level. 

Materials . 

Each child made a series of 'in front', 'In back', and 'beside' 
placements of a pair of dolls with mobile heads. The dolls were the 
'Ken' and 'Barbie' dolls. 'Ken' is 12 1/2 in. in height, while 

‘Barbie! is an inch (half a head) shorter. Both dolls vjere provided 
with 2-in. diameter clear plastic Platforms v/hich enabled them to stand 
alone and with their hands at their sides. 

Id 



Procedure, 



Each diild W'as tested individually in a sPare roor^ in die school. 

The child sat on a blan’cet on the floor, add the dolls v/ere placed on 
an 13-in square VJhite poster boanci positioned in front of him and flush 
aqainst a plain v/all , The intsnt i.'as that no other objects would be in 
the child's immediate field of view. The experimenter sat slightly 
behind and to the child's left throughout the session. 

At the outset of testing, the experimented shovjed the child a 
bag filled v/ith 10-cent prizes and told him to Pick a prize for taking 
part in the task. The prize then was set aside until the task v^as com- 
pleted. The intent hero was to make clear to the child that his prize 
v,'as not dependent on his performance. 

Each child made tv;o Kinds of placemehta "ob.iect-referent" and "self- 



referent". 

1. Ob j ect-ref cren t . For the object-.referent condition, the 
experimenter placed one of the dolls in front of the child and, on one 



trial told him to place. the other doll in front of the first doll, on 




another trial behind, the first doll, and cn still another trial beside 
the first doll, (lie shall call t!io doll placed by the child the .. 
"placed doll 'I, and. the other doll the "referent doll".) The actual 



instructions , recited from memory, vmre as follows; 



"I viant to sea 






V'\fhether you knov/ vihare to put tMnns. See this dell? [the experimenter 
showed the child one of the dolls.] To you know what his (her) name 
is? [nearly all the children were famil iaP v;ith the Ken and Barbie 
dolls.] I'm going to put Ken (Barbie) on the hoard, right here 



[placing the doll in the direct center of the board.] Nov;, I'm going 
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to give ^ou. Barbie (Ken) to put on the board. You can nut hcv' (him) 
anywhere on the hoard that you lihe -*■ here f indicating the side 
closest to the child], or here, or here [etc., indicating, vnth sweening 
movements of the hand, all areas of the board], v-'herever you tiiink is 
the right place. lK, here's Barbie (Ken)*, out her (him) in front 
(behind, beside) Ken (Barbie)." In the object-rsfersnt condition the 
referent doil vias al'vays set a constant distance from the child. 

Z. Self-ref grant . For the self-rsferent condition, the experimenter 
gave the child Ken or Barbie and, on one trial , told him to place tO',. 
doll in front of himself, on another trial behind himself, and on still 
another trial, beside himself. The actual instructions differed irum 
those in the object-ref orsnt condition only as reauired by the change 
in the condition. Two additional poster boards were used, one behind 

the child, another on his right side. 

Out of the diild's line of vision, the exnorimenter recorded the 
child's placements onto a response sheet so designed as to represent 
both location and orientation of his placements. By "location" we mean, 
in the case of the object-referent trials, where on the board the child 
put the placed doll: in the case of the self-referent trials, on which 
of the three boards the placement i-'as made. By "orientation" v;g mean 
how, relative to the referent doll on the object-referent trials, and 
relative to ins own body on the sGlf-referent trials, the child 
oriented the ventral side of the body of the placed doll. Thus, one 
placement could differ from another i?: location, orientation, or both. 

In both the self-referent and object-referent conditions , after 
every placement the experimenter removed the placed doll without 
commenting on the child's placement. 



- 0 - 



As in our previous study vfo had to he ahle to conclude that any 
systematic patterns of placemer.t vere not merely a consequence of the 
method of presenting the- dolls. For example, it had seemed possible 
to us that a child might place an object in the same orientation as it 
v'as given him. Vie therefore followed our previous procedure: on at 
least half the trials for each child, the experimenter routinely 
presented the doll in such an orientation as to require the child to 
re-orient, it before placing it. As v.'o had found before, no child 
failed to re-oriant the doll under these circumstances before making his 
placement. 



Manipulation of head and !-^ody cues . 

The major experimental variable '.'as the combination of alignments 
of the head and body of the dolls. 

Object-referent condi ti on . There vjere three different combinations 
used for the rofe-rent doll in the object-referent condition. The first 
is illustrated in Fig,. 1, no. 1. Tin's is a schematic representation of 

the referent doll with the outer circle indicating the body and the 
inner circle indicating the head. The open sides of the circles 
indicate the front of the body and the face. .In the first combination, 
head and body are aligned convergently. The child is represented as 
facing the doll. 

fios, 5 and 0 shov/ the second and third combinations. In these, 
the head is turned — as shov/n from the child's perspective — to the 
right and left of the body, respectively. 

o 
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Each of these three combinations vfas presented in four different 
orientations relpAtive to the child - uith the bouy tov/ard tiie child 
(nos. 1,3, and ?), 180 degrees av?ay (nos. 2, C, and 10), turned to the 
child’s right (nos. 3, 7, and 11), and to the child's left (nos. 4, 8, 

and 12). 

Hots that nos. 5 S C. G r. 10 , 7?. 11, and 8 S 12 constitute four 
pairs of trials on v'hich the body orientation of the referent doll v?as 
the same but the heads vjore turned in opposite directions. These pairs 
vn1l be discussed later in connection vnth certain analyses of the place 

msnts. 

Each o" these 12 variations constituted a single trial on vjhich 
the child made three placements (front, back, and beside) with the 
placed doll, for S total of 3C placements. 

For individual children, the combination of alignments of head and 
body for the 'placed' doll was the same for all 12 trials. Half cf;e 
boys and girls placed a doll vihose head and body v/ere in congruent 
alignment. (In Table 1, these 40 children are rcoresanted in Cols. 1 
and 2). For the remaining children, the head and body of the placed 
doll were in divergent alignment (Cols. 3 and 4 in Table 1). For 
somewhat less than 3/5ths of the children, the Placed doll's head 
pointed to the right (the same as the referent doll shown in Fig. 1, 
no. 5), 'While for the remaining children the placed doll's head 
pointed to the left (Fig. 1, no. 9). Short of doubling the number of 
subjects, it was not possible to systematically counterbalance the 
direccion of divergent head alignment across all other variables. 




9 



Self-referent condition . In the sel f -referent condition » each child 
made three placarnents (front, '^ack, and beside) v/ith a doll whose head 
and body were in each of the three alignment combinations (= nine 
placements total). 

Since on the object-refsrent trials, every child's placed doll 
remained in either convergent or divergent head-body alignment through- 
out all 12 objGCt-referent trials, the consequence of the design on 
the self-referent trials was that a group of subjects could not be 
defined all of whose placements on both self-referent and object-referent 
trials involved cither all convergent alignment or all divergent alignment 

The final design consisted of total counterbalancing across the 
following variables: 1. order of presentation of the object-referent 

and self-referent conditions- 2. designation of Ken or Barbie as the 
doll to be the placed doll:, 3. sox of subject. The six possible orders 
of presentation of 'front', 'back', and 'beside' instructions v/ere 
systematically assigned across each su'oject's 12 object-referent and 
three self-referent trials. In the self-referent trials a similar 
procedure vjas used to assign the six different orders of presentation 
of the three combinations of head-body alignment of the nlaced doll. 
Finally, in the object-roferant condition, 12 of the most different 
orderings of the 12 variations shov?n in Fig. 1 v.'ere systematically 
assigned across subjects. In all these latter instances, assignments 
of orders were made so as to onproximate complete counterbalancing. 

For purposes of the major nlanned analyses, each of the eight 
groups of subjects as defined by the variables head-body alignment of 
placed doll in object-referent trials, sex of child, and testing order. 






was divided into two equal groups of younger and older children on the 
basis of the median snlit for that particular group. Therefore, vjithin 
each group, the average ages of the younger and older children v/ere 
slightly different, ranging from 6 yrs, 1 month to 6 yrs. 7 months. 

Since preliminary examination of scores of children assigned 'Ken' 
and children assigned 'Barbie' failed to disclose any differences, this 
variable was not included in the formal analyses. 



RESULTS & DISCUSSION 




Like our earlier vfork, the results v?ere G&tremely complex in view 
of the many different 'ways the children could -- and did make their 
placements. But w-e had already clearly identified major systems or 
patterns in our prior study, so nov; we could raise the cues ti on, would 
the availability of face and body cues as separate bases for placements 
result in patterns like those found before, or vjould new patterns appear? 

It proved to be the case that the most freauently occurring patterns 
could be best and most simnly described in terms of the body orienta- 
tion of the dolls, since these patterns recurred regardless of the 
head orientation in relation to the body of tho doll. Implicit in 
this statement is our general finding that body cues v/ere the oreaominant 
basis for placement, although there were occasions when face cues vjere 
used. Until such time as ive discuss those occasions, we shall des- 
cribe the patterns of placement in terms only of the orientation of the 
bodies of the dolls. IJe shall refer to the front side of the body 
as the ventral side, tho back side as the dorsal side. When, later, v/e 
discuss the face cues, vjo shall refer to the 'face' side. 

11 
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Objgct-Refarent Trials 
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Regular psttarns . Fig 2 depicts the three most common placement 

patterns used by the children on the object-referent trials. As in 
our previous study, we found that t!ie location of the placed doll was the 
same T-- on the ventral side of the referent doll for the 'in front* 
instruction, on the dorsal side for the ’in j>ack' instruction, and on 
either of the two remal -c ?ides for the 'beside instruction. The 
drawings indicate the more -sequent location for beside' placements. 

Thus, to place 'its f’-ont' means to locate on the ventral side, 
and whether that side is turned toward or auray from or to one side of 
the child’s own body is unimportant. 

I'Jhat differentiates the patterns is the orientation of the ventral 
side of the placed doll. In Pattern the ventral side is toward the 
referent doll for the front and back placements but is the same as the 
orientation of the ventral side of the referent doll for the beside 
placement; in Pattern X, the ventral side is toward the referent doll 
in all instances; in Pattern Z, the child matched the ventral orienta- 
tion of the placed doll to the ventral orientation of the referent 

V* ’ • . 

doll in all instances. , 

Tvjo of these three patterns (X and Z) are the same as we found in 
the object-referent trials with featured objects in our previous study. 
The third pattern in that study (named Pattern Y) was one in which the 
child made all three placements so that the sides of the placed object 
faced the referent object. This pattern was used primarily with small 

12 > 
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wheel ed toys that we surmised vfere the kinds of toys that children 
ordinarily v/ould grasp by the sides and then would nush laterally. 

Pattern Y did not appear as a major pattern in the current study un- 
doubtedly because the only objects used vjers dolls v'hich v;e suspect 
are less likely to be played wi {‘.h consistently in this vjay. Instead 
they would seem to be objects that childrt en play with in a 

face-to-face manner. Patterns like Y did oc jr i^ the current study but 
only infrequently and therefore have been inc 'do- amc v the 'irregular' 
patterns to be discussed later. 

The total percentages of use of each of thas' oattens are listed 
in Col . 5 of Table 1 . 

Ps in our first study the nredominant pattern was Fatterr, Z. 

Over the 960 total threa-nlacement trials by the children, 60.1% «were 
in this pattern. Pattern V! accounted for 13.7%, and Pattern X for 9.7%. 
All natterns not matching one of these three are termed "irregular" 
patterns. Irregular patterns accounted for 17.6% of the placements. 

Consistency of use of patterns within individual subjects . One of the 
salient findings in our first study was the consistency with ’which 
individual children used the same natterns across trials. Similarly 
strong consistency appears in the currant investigation. Table 2 lists 
the number of children using the same placement pattern on at least eight 

Table 2 about here 

of the 12 three-placement object-referent trials. Sixty- three of the 

ERIC 



13 



- 12 - 



80 children v/ere consistent according to this criterion. Of these 
children, 79,4% (50 of 63) used Pattern Z. Of the remaining 17 
consistent children, six used Pattern X {9.5%), and seven children 
used Pattern W (11.1%). 

The scores also suggest that tlic 50 children ifho, by thi? cri- 
terion, Vv'ere consistent in use of Pattern Z, vjere relatively ore 
consistent in their use of this pattern than were children v/hc oers 
consistent in their use of Patterns X and U. As v?e reported earlier, 
over the study as a whole. Pattern Z accounted for TO. 1% of the total 
number of placements (Table 1, Col. 5), yet 7°. 4% of the subjects 
used Pattern Z. In contrast, users of Patterns X and were in about 
the same proportion as the incidence of the Patterns exneriment-vnde. 

With a stricter criterion of consistency of use, namely, use of 
the same pattern on ^12 trials, 24 of the 8^ children proved to be 
consistent. Of these, 22, or 21.7%, used PatU-rn Z. So Pattern Z, 
both in terms of frequency of use, and individual consistency of use 



was overwhelmingly . the preferred pattern. 

Interpretation of regular patterns . 

Why this predominance of Pattern 2? We cannot be sure, but m 



wonder whether it Is because this is the way children see many things 
lined up. Examples might be groups of people seated in an auditorium, 
cars in traffic, children queud up to, go to the playground, cans on a 
grocer's shelf, all the different situations in which people or 
things are lined up. Pattern 2. also constitutes the most symmetrical 




arrangment of the dolls, and there is evidence for the importance of sym- 
metry as a stimulus variable from a variety of tasks, such as tasks re- 
quiring judgment of the uprightness of non-representational geometric forms 
(e,g.» Harris & Schaller, 1971; Sciialler S Harris, 1971), or studies of 
preference for and recognition of forms (e.g., Paraskevonoulos, 1968), 

14 
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Patterns W and X can be seen as variants' of Pattern Z also 
reflecting frequently occurring locations of bodies v-houqh for thu 
front placements these can be seen as locations for social interation. 

For most kinds of social interaction, peoole stand v-ith their •'•odies 
oriented tovrard each ot’^er rather than front to hack. In fact a 
few children spontaneously remarked, upon making tneir front placements, 
that the dolls could see or talk with each other. Pattern X anoears to 
express this theme in the beside placement as viall. 

This interpretation suggests that we might find a greater use of 
Patterns U and X by the older children and by the girls, but no such 
differences wene apparent. Wa shall be interested in such comoarisons 

at numerous points in our analyses. 

We must make very clear that this intomretation of the difference 

between Patterns W and X and Pattern Z does not mean that use of 
face cues had played a more imnortant role as a spatial cue in Patterns 
W and X. All three patterns, so far as v?e can tell, are based eoually 
on the body orientation of the dolls and not on the orientation of the 

face. In other v/ords, the bodies of the dolls serve, as the spatial 

basis for the placements in each pattern. We can illustrate this 
point if we consider Pattern X when the faces and bodies of both the 
placed and referent doll are in divergent alignment; in this case, 
though the bodies of the dolls, for the front placement, would be 
turned toward each other, the faces would be looking either away from 
each other or in the same direction but in any case not toward each 

other. As we have already pointed out, the consistency scores indicated 

that the great majority of children used the same pattern across the 
majority of object referent trials. The children therefore had to 

^15 



ignore 1 the faces were turned in order to use the same patterns, 
to make their placements in the same locations and with the bodies i 
the same .ientations. 



Implicit in this example is 



the distinction we wi'-h to make bet’ 



the use of face or body as spatial cues and their use as social cues. 
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Our suggestion is that when two bodies are turned tovjard each other, 
as in Patterns VJ and X, social interaction is possible regardless of 
whether t.,e faces at that moment are facing each other or turned away, 
and a cin'ld wishing to express this potential interaction would use 
this pattern across the various combinations of head-body alignments 
the dolls. One of the children, mentioned above, v.'ho had exnlained r r 
use of Pattern X by reference to t'ua possibility of social interact ic 
was asked hovj this vfas possible inasmuch as the dolls' faces v'er.e,, 
turned may from each other. She rnatter-of-factly replied. They re 



just looking away for a minute." 

We. do not mean to imply, however, that the use of the face as a 
spatial cue disallows its simultaneous use as a social cue; the dis- 
tinction is a conceptual one whicli in the case of the regular patterns 
clearly makes an empirical difference. When v;e discuss the irregular 
patterns, vge will see that in some instances, the apparent intent to 
express the possibility of social interaction is manifested through the 
use of the face as the basis for placement (See Fig. 3, Pattern 2 ) 
just as in the examples just cited, this intention v/as manifested 
through the use of body cues. 
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Frepuency of use of patterns as function of alignment of dolls . 

Table 1 also lists the pcrcentanos of occurrence of the characteristic 
placements according to the combination of convergent and divergent 
head-body alignments of the placed doll and the referent doll (as shov/n 
in Fig. 1). The distribution of the total percentages listed in Col. 5 
is paralleled by the distributions of norcentages for each of the 
combinations in Cols. 1-4. The implication is that the tendency to use 
a pattern reflecting social interaction vms not affected by variations 
in head-body alignment of the dolls. Had there- been such a tendency, 
the distribution of percentages of use of the various patterns v/ould 
have been markedly different from one column to another. 

Irregular Patterns . 

Let us novi consider the irregular patterns ~~ those thr?,t differ 
from either Pattern or Z. We believe that a large proportion of 
these irregular patterns are different from the regular patterns in 
ways that can be explained most easily as the result of conflicts betvjeen 
face and body as spatial cues, and that these conflicts seem to have 
been resolved either in favor of face cues or in favor of some eombina- 
tion of face and body cues. 

Of the 3GG object-referent trials, irregular patterns were used 
on 150 trials. Of these, 77 different irregular patterns could be 
distinguished. Thera were no sex or age differences in the distribu- 
tion of use of the patterns. Fig. 3 shows six patterns v.-hich illustrate 
the major kinds of differences. 

EiSi-i-skQut.bece 
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Thsy are listed in order of increasing discrepancy from the regular 
patterns. 

In the first kind (iio. 1), patterns differed only in the orienta- 
tion of the face of the placed doll; in the second (Mo. 2), patterns 
differed in the location of the placed doll, though a regular location 
was still used-, in the third (Mo. 3), the dolls were oriented diagon- 
ally in a regular location; in the fourth (Mo. the dolls vfera lo- 
cated on the diagonal but in a regular orientation; in the fifth (Mo. 6), 
the dolls vjere oriented and located diagonally. Further, ^ach devia- 
tion might have occurred either for only one placement within a pattern 
of three placements, or for more than one placement, or there might 
have been a combination of any of the above named kinds of deviation 
(e.g. , Mo. 6) . 

As might be evident from these examples, making .judgments of the 

use of face as a spatial cue in such patterns involves some degree of 

.3 

inference, but v^e feel fairly confident about the majority of cases. 

For example, in Pattern i’c. 2, the locations of all three place- 
ments seem to have been determined by the orientation of the head of 
the referent doll. Indeed, if -we were to categorize this pattern on 
the basis of face rather than body cues, ws vjould recognize it as 
Pattern W in Fig. 2, In Pattern Ho. 2>, the location of the front 
placiement appears to be in response only to the orientation of the face 
of the referent doll, v'hile the locations and orientations of the beside 
and behind placements appear to be attemnts to effect a comoromise 
between face and body cues. The same seems true in Pattern No. G for 
the location and orientation of the front placement. In Pattern f!o. 1, 
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however, we are unable to see hovJ face cues could have influenced the 
irregular beside pl.acement. and v.'e !iave no other explanation for such 
a pattern. We found strong evidence for the use of face cues in Sf'. 
of the 150 trials, and a clear absence of evidence in ?S‘ trials. The 
remaining 41 trials v/ere unclear. 

We can see also, in Table 1, that, unlike the regular patterns, the 
distribution of use of irregular patterns did change v/ith changes in the 
combination of alignments of the dolls — from 6.9 percent vjhen the 
head and body of both the placed doll and referent doll were in con- 
vergent alignment (Col. 1) to 24 percent when the head and body of 
both dolls were in divergent alingment (Col. 4). Cols. 2 and 3 list 
the percentages for those trials for each group of children on which 
the head and body of one doll were convergent and for the other doll 
were divergent. The results indicate that as the amount of cue-diver- 
gence increased, i.e., as we go from Col. 1 to Col. 4, the frequency of 
use of an irregular placement pattern increased. Apparently too, head- 
body divergence in the placed doll (Col. 3) had more imnact psychologi- 
cally than head-body divergence in the referent doll (Col. 2). 

The incidence (in percent) of use of the various kinds of 
irregular patterns described above, as a function of the particular com- 
bination of convergent and divergent head-body alignments of the fefo 
dolls, is shown in Table 3. (note that the column headings are the 
same as in Table 1.) We already have noted the increase in the frequency 

Table 3 about here 
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of use of irregular patterns as the amount of cue-divergence increased 
(from Col. 1 to Col. 4). He now can see that the distribution of 

I 

I kinds of irregular patterns changed as w>en . For sxamnle, no irregu- 

larities involving use of a 'iagoral location or of a diagonal orien- 

^ tation ever occurred vjhen the head and h-ody of both dolls were in 

convergent alignmant. In fact, these kinds of Irregularities were 
quite rare irrespective of cue complexity. The effects of cue com- 
plexity on irregularities can be seen most clearly on irregular 
patterns not involving the use of diagonal locations or orientations. 

If we comDare the group for v’hom the head and l?ody of the placed doll 
v/ere always in convergent alignment (Cols. 1 and ?.) vfith the groun for 
•whom they v/ore in divergent alignment (Cols. 3 and 4) j wo see that the 
percentage use of irregular patterns v/qs more than double in t!';e latter 
group. 

Use of face as cue as measured by location shifts of beside pi acemonts, . 

Let us nov/ consider some other instances vjhan the use of the face 
as a spatial cue and also as a social cue becomes annarent. Recall 
that each subject had four oairs of trials, spaced throughout the total 
of 12 trials, on which the body orientation of the referent doll v/as 
the same but the heads were turned in opposite directions (nos. 5 and C, 
G and 10, 7 and 11, and 8 and 12, as shown in Fig. 1). It was on 
these trials that the role played by face cues v?as easiest to see. In 
Fig. 4, an example based on the pair 5 and 9 is sho'»n. In the ton part. 

Fin. 4 about here . 
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v-fhich illustrates the use of the face cue 5 a change in the orientation 
of the head of trie referent doll is accomnaniGd by a change in the lo- 
cation of placement of the placed doll. In the bottom part, which 
illustrates the absence of such use, the location of the placed doll 
remains constant irrespective of changes ir> orientation of the head of 
the referent doll. It is only these 'beside' placements that are 
significant here — the front and back placements are the same in all 
instances. This particular illustration shows Pattern Z. This 
' switching' occurred in all other patterns too, and under both conver- 
gent ard divergent alignments of head and body of the placed doll. 

Noce that if the children had made their front or behi nd placements 
so as <.0 have the face of the referent doll look at the placed doll, they 
vjoul- have had to reject the body as the basis for placement. The 
besde placement, however, lets the child use the face cue in addition -- 
an in such a way as to not reject the body's priority. 

We should mention that the base level of siJitching on the beside 
.acements shogld not bs presumed to be 50% but instead v/as substantially 
:Ov/er. In our previous study, right-side 'beside' placements, when 
both the placed object and referent object lacked distinct front-back 
features, were three and one-half times more frequent than were left- 
side placements. This large difference v/as undoubtedly related to 
the higher incidence of right-handedness in the sample. As we suggested 
then, the right side v/ould be the more convenient side for right-handed 
children insofar as a right-side olacemont v/ould not require these 
children to cross over the referent object. In the current study 71 
of the 80 subjects were right-handed. Therefore, the significance of 
the shift in location of the placed doll in response to the change in 
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orientation of the head of the ref;^rant doll must be vjeighed against 
the strong tendency to place objects on tr.o side of the preferred hand. 
Trials on which the body of the referent doll was turned to the side 
require 'beside' placements on the near and far sides of the doll. 

Here, then, the significance of the shift in location of the placed 
doll must be vieighed against the tendency to put the placed doll on 
the near side of the referent doll. The results of our earlier study 
(this time on those trials with featured objects) indicated that the 
tendency to make beside placemonts on t'lS near side was substantially 
stronger for both left- and right-handed children. 

The incidence of location shifting is shovfn in Table 4. The 

fabTe'"4 about_h 2 re 

subjects' scores are listed separately by sex and age of subject, and 
according to whether the head-body alignment of the placed doll was 
convergent or divergent. Within each sex X alignment-of-placed-doll 
cell, the yojngar and older groups v/ere defined by splitting the group 
at the median, C.A. as described earlier. 

In the interest of having a large-enough number of 'trials to permit 
stable estimates of these effects, we have combined testing orders in 
Table 3. Our examinations of the data suggest that we are not conse- 
quently doing any violence to bur interpretation of tne results. 

The most outstanding features of this table arc? the greater 
frequency of location-change in girls (X = 1.53 changes made in the 
four pairs of trials) than in boys (X = 0.P5) and in older (X = 1.48) 
than in younger children (X = 1.00). An analysis of variance of these 
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change scores » with age and sex of child and head-body alignment of 
the placed doll as the 'between' -subject variables, disclosed that 
the sex effect ms significant (F = 4.Cn, df = l/72i p< .05), v/hile the 
age effect vjas significant at only p <.10 (F = 3.14, df = 1/72). !o 

4 

other main effects or interactions were significant. 

There is also the suggestion, clearer from inspection of individual 
children's scores than from the group averages listed in Table 4, of a 
sex by age interaction in addition to the sex and age main effects. 
Therefore, for each of the four sex by alignment-of-placed-doll groups ,we 
computed Pearson correlation coefficients for the relation between the 
children's ages in days &nd their number of location shifts on the four 
paired trials, Tlse correlations v/ere significant for both girls' 
groups (convergent alingmsnt r - .44, n = 20, p <.0n5; divergent 
alignment: r = .36, n = 20, p <.05) but were non-significant for both 
boys' groups (convergent alignment: r = .17, n = 20; divergent 
alignment: r = .02, n = 20). 

Vlitii the addition of these analyses, v/e now can conclude that on 
these beside placements, the girls were not only more responsive to 
the fface cues than 'were the boys, but that only for the girls was there 
a relation betv/aen age and incidence of shift.' 



Incidence of location-shifting according to placement pattern . 

The use of the location shift on the beside placements as an indicator 
of sensitivity to the face suggests a means of checking an hypothesis 
about the differonce between Pattern Z and Patterns W and X. Recall 
that for the front placements in Patterns W and X, the tV'.'o dolls v^ere 
oriented with their bodies tov/ard each other v.ihereas in Pattern Z they 
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viere front to back (see Fig. 2). Ths fonner orientation, v/e suggostod, 
v^as more characteristic of social interaction. !.'e vionclered, then, 

;;hether children using Patterns V! and X consistently vere thereby 
expressing a social relationship betv/een dolls that children using 
Pattern X viere not. To check this possibility, v/e looked to see v/nether 
children using Patterns W or X consistently (eight or moire uses in the 
12 trials) also made relatively more location sSiifts on the beside 
placements than did children using Pattern Z consistently. Unfortunately 
for this hypothesis, there v/as no evidence of any difference by this 
measure. There, if, and in v/hatever manner, the front placements for 
Patterns W and X express a social relationship between th? dolls, it 
does not appear to be related to the sensitivity to the face expressed 
by location shifting of beside placements. 

Self -’deferent Trials 

Regular Patterns . 

In the self -referent condition, v/ith the exception of one child, 
all the placements v/ere completely uniform as respects the location of 
front, back, and boside. That is, 79 of the 80 children made their 
placements in the appropriate location in relation to their ov/n bodies. 

. The single exception, a 5 l/2-yr.-old kindergarten girl, made 
her in back and beside placements and two of the three in front 
placements appropriately but made the third in front placement in the 
beside location. On this trial, the doll’s head and body v/are in con- 
vergent alignment, and each placement v/as made with the doll facing 





the child. 






The SO children in our previous study , who ranoec in age from 
4:9 to 7 :?! ^/? yrs.o all rnada tlieir placements in f'? appropriate lo- 
cation. The present study therefore corroborates thvose results. 

Like our previous study, variations in placement, 'then they 
occurred, occurred in ho'/' tlie child turned the doll on each of his 
three placements, i.e., in v.'hether, v/hen ha placed a doll, he oriented 
itvnth its face toward himself, av.'ay, or to one side. Again, as in 
our previous study, we v/ere able to distinguish three major types of 
patterns. These three correspond to Patterns V’, X, ar.d 7 . of the 
object-referent trials (see Fig. 2) excent that a child tai gs the 
place of the referent doll. 

Once again, the same tv.'o pa cterns (X and Z) ' '•'£ four : in the 

objoct-referent trials of bot,; th.e current an-' or- revious study, we 
nov^ find in both studios on tha self-reforert tv is. fnc: once again, 
the third pattern in the previous study was Patt;rn Y, used with 
small wheeled toys, which the children placed so that the sides of the 
objects faced their own bodies. 

Our surmise as before is that Pattern Y did not appear as a major 
pattern on the self-referent trials of tlie current study because the 
only objects used v/erc dolls. As on the object-referent trials, patterns 
like Y did occur but infre-quently and therefore have been included 
among the irregular patterns. 

The percentages ;f use of Patterns U, X, and Z and of the irregular 
patterns are shown in Table 5. The percentages are tabulated separately 
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for the younger and older boys and girls for each cf the three combina- 
tions of head-body alignment of the doll, and according to v;hether these 
self -referent placements preceded or followed the object-rsferent place- 
ments. Together, the three patterns accounted for about fT percent of 
the total number of placements. (Patterns X, Y, and Z in our orevious , 
study accounted for about 75 percent of the total number of placements.) 
Of the regular patterns, X and Z \nre predomnant, though slinhtl.y more 
irregular patterns occurred than did either of these. Pattern W occurred 
roughly only a third as often as did any of tiia others. 
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Relative incidence of uso,of regular patterns on self-referent trials 
and object-referent trials. 

Though the major patterns therefore are the same on both these self- 
referent trials and the object-referent trials, we see that the relative 
incidence of their use is very different. On the object-referent trials. 
Pattern Z was by far the most frequently used (60 percent of the total) , 
whereas on the self-referont trials (see Table 5) its relative incidence, 
of use dropped to less than 30 percent, while the use of Pattern X 
increased from 10 percent to about 30 percent. Pattern V' v/as equally rare 
in both tasks, Ps we suggested earlier. Pattern X for both the front and 
beside placements expresses the theme of social interaction insofar as 
the body of the placed doll is turned toward the referent object (the 
referent doll on object-referent trials, the child on self-referent trials) 
on all three placements. The implication of the change in distribution 
of use of these patterns across the two tasks is that the self-referent 
task is more facilitatory of a social -interactive mode with the doll than 
is the object-referent task. The spatial relationship that the child 
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imposes between the tvio dolls apparently does nou cari y tae same deore^. 
of social meanipf) as does the snatial relaticrship that he imposes be- 

tv^esn a single doll and his ovn body. 

This intarpretation suggests that we look also for the possiMlity of 
age and sex differences in incidence of use of Patterns X and Z on these 
self-referent trials as ws did on the ohject-referent trials, one major 
problem involved here -s that age and sex of subject interacted in com- 
plicated ways with teo'ing order in influencing the self -referent place- 
ments, as will be discussed presently. Tor this reason le looked only, 
at patterns used by t o children v.ho made their self-referent placements 
first. The differences v'ere in the direct on that v.ie '’ould predict in 
light of the results of the analyses of Icootion shifting on oh.:ect-ref- 
erent trials; girls more than boys, and cider children more than younger 
children, used Pattern X more frequently, though the differences were 
small {see Table 5). lore explicit assessment of this intaroretation 
of the difference betvMeen the self-referent and object-referent tasks 
needs to be done, hov.fever. 
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Effects of testing order . 

In our previous study, one of the strongest and most puzzling findings 
was the interaction of the incidence of kind of self-referent pattern 
with testing order. Testing order proved to he an important variable 
in the current study as well. When the self-referent trials procoded 
the object-referent trials, the majority of placements were in Pattern X 
or in an irregular pattern. When the self-referent trials followed the 
object-referent trials, the majority of placements were in Pattern Z. The 
percent use of Pattern W also increased * and it should be noted t.hat 
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Pattern W shares orientations ••ith both Patterns X ars'.^ In other vjords a 
the ovar-'all chanoe v;as toward synmetry, was toward the !se of a natte^n 
in which the body - ' tha dolls -as aligned in the c,. recti on as th- 

child’s body. Ug rote too that when the self-referent i 'ials followec 
the object-referenv. trials, the percent use of irregular natterns deer as ed, 
suggesting that the preesdinq experience viith the objec -referent task 
had a kind of 'recularizing' effect cn the children's p acoments. 

Order of presortation of the solf-referent and cr 30c -referent task, 
had an identical effect on t:;c relative incidence of us . of the ditferonc 
kinds of patterns in our previous study. Having thus c-rroborated t-ese 
results, v;e feel much mors confider.t about the intorprc-ation that w 
offered at that time. In boti; studioa , Pattern Z was the typical pattf-n 
observed for the object-reforsnt placements. Me thin!', that v.»nen the object- 
referent trials came first, the children generalized a sot from that con- 
dition so that now, on the self-rsfcrent trials, t;>ey placed the object 
to face in the same direction as their ovr, todies. Me suggested, then, 
that V'fiien the self-referent condition fcno''eo tha object-referent condition 
the child v/as more likely to treat himself as another object in relation 
to the object that he vms asked to place, rather than to treat himself 
as a useL of the object. In 11g!',t of vjhat v;e see as the difference- in 
sig'nificance of Patterns X and Z, 'ue new feel more inclined to say that 
the preceding object-referent trials act to suppress the social cue value 
of the doll for the child. 

As we noted in our earlier report, interpretation of the test-order 
effect is possible only because the. children's placements of the dolls in 
the object-refernt condition vfere so highly consistent v/ithin themselves 
and across subjects. Thus the liklihood would seem small that there would 
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bs higher-order in*:.': factions botvoon .type of Placement of the dolls in 
tha object-referent task and pattern dominance in the self-referent task 
vnen it follov.'ad th-. object-refer--nt task. 

Our interprel:.t' .1 f the test-order effect is really more an inter- 
pr -tive descri nti Oi! *“ the cbiild's placements than it is an interpretation 
■ir any larger cognitive sense. That is to say, v/e still are not sure 
whether a child who skovjs himself to be influenced by testing order is 
behaving 'intelligently' or not. As V'e shall see when presently ive discuss 
the apparent tesfnc-order by sex of child interactions this becomes a 
question of some Firment. 

We can think cf at least one \=ay to intfarpret the test-order effect. 

The fact of inflccnca of testing order might be seen as an error factor 
(Harloi/, 1959) of p .< severation, that is, as the continuing of behavior 
despite a change in th.e situation. In other 'nords, the child does not 
take into accounts in making his placoments, the fact that the situation 
has changed, and continues instead to place the objects as he did before. 
Another v.*ay to express this \/ould be to say that the children influenced 
by testing order did not appreciate the different kinds of cuss on the 
basis of which the spatial placements could be mads. By this interpreta- 
tion, then, perseveration (i.e., susceptibility to testing order) v.'ould 
seem to be most reasonably viev/ed as cognitively immature or unintelligent 
behavior, and one therefore v/ould expect to find less perseveration in 
older children than in younger childrsn. Hovjever, as v/e have already 
noted, no age differences in either direction wars apparent. It may ba, 
of course, that the ago range represented in the currant study v?as too 
narrow for any such differences to appear. 

Inspection of the percentages in Table 5 also suggesus that this effect 
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jrdor also interacts with the sex of the child. The effects 
,ove appear in all cases to be moi’e pronounced for qirls than 
According to our interpretation of the test-order effect, 
ifference could he seen as evidence for lesser spatial comoe- 
•Tls than in boys. Since there is a great deal of other 
a.g., Karai and Scheinfeld. 19S8) that girls in fact are less 
spalial perception than are boys, the current findings, so 
, , are related to this larger body of research, would see™ to 
-is interpretation - that perseveration is a cognitively 

response to a change in the testing situation. 

Wh :c- the younger. and older children did not annear to be differ- 
entially affected by testing order, it night be recalled in this context 
that th- older children did make more shifts for the ‘beside placements 
than die the younger children by a marginally significant degree. While 
this result might be seen as support for our interpretation insofar as 
response shift reflects sensitivity to a change in the situation, we also 
should -ecall that the sox difference for this measure was statistically 
signi-icant. and that girls sv, itched more often than boys did. Finally, 
as t correlations showed, only for girls did shifts increase with age. 
in fact, as we already have implied in our discussion of these scores, we 
thin'x that neither the age nor the sex differences on this measure are 
pertinent to the guestion at hand. Our belief instead is t'iat such 
shifting evidences a responsiveness to social cues rather than to spatial 
cue-. In other words, girls, and older girls in particular, are responding 
„,re . ten to the face as something toward which social resnonses are 
direcied and not as some feature that defines the front. 



Irreoular self-raferant placoments. 



IJe turn finally tc the 77 irreoular self-referent natterns — that is, 
those not fitting either Pattern W,X, or Z. The distribution of irregular 
patterns across the various combinations of alignment of the nead and 
body of the doll, and across sex of child and tasting order, vas exactly 
vihat vjould be expected given the results of the analyses of botn the 
regular self -referent patterns and the irreoular object-referent patterns. 
In brief, the testino-order by sex of child interaction v/as clearly 
apparent, and the incidence of irregular nattarns v-as greater .-hen the 
doll's head-body alignment v;as divergent than vfhen it was convergent. 

The distributions of patterns wore examined also in terms of tnose of 
the categories developed for analysis of irregular patterns on the object- 
referent trials that were applicable for the current analysis. (Since 
only one child on one self-referent placement used an inappropriate loca- 
tion, the location categories v/ere inapplicable.) In these analyses wc 
found some inconsistencies. On the object-referent trials, no irregular 
patterns involving either a diagonal location or a diagonal orientation 
Vt'ere used VJhGn the heads and bodies of both dolls v/erc- in convn-gent 
alignment, v/hereas in these self-referent trials v'ith a doll with head 
and body convergent, such patterns were slightly more froouent than v^ere 
patterns involving non-diagonal orientation channes . ■'^ver-all, there were 
oroportionately more diagonal placements in the irregular self-referent 
patterns (39^- of total irregular patterns) than in the irregular 

object-referent patterns (19% of total irregular patterns) . 

We see, then, in both self-referent and object-referent tasks, a 
positive relation betvv'Gsn cue complexity, as measured by head-body 
alignment of the dolls, and irregular responding. 
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RelatiVQ incidence of irragular »^atterns on sa1f-refere.nl trials, and . 
object-roferent trials . 

Another v.'ay to examine tho relation between cue complexity and 
irrenular responding is to compare the relative incidence of irregular 
patterns on the self-referent and ob.iect-raferent tasks. Our surmise 
vjas that the object-roferent trials v;ere more complex than the sclf- 
referent trials, since in the former, the child had to make his place- 
ments in terms of the referent doll while ignoring a potentially salient 
cue, namely, the position of his own body vis-a-vis the doll. In the 
sel f -referent trials, on the other hand, the child had to consider only 
his ovin body. The oL jact-raferent trials '’ould be more comolex for the 
additional reason that divergent head-body alignment could be introduced 
in tvio dolls rather than in only one. 

To assess this possible relation, each child's per cent use of 
irregular patterns on his object-roferent trials was subtracted from his 
per cent use of irregular patterns on his self -referent trials. The 
resulting average difference scores, with standard deviations, are 
listed in Table G for the eight groups defined by testing-order by sex of 

Table G about here 

child by head-body alignment of the placed doll on the object-referent 
trials.' Each average difference score: v'as tested against an hypothesiEed 
null score by direct different ;t-test.: The results indicated that the 
obtained difference scores v'ere significantly larger than zero in four of 
the eight groups i however, the differences in each case were in an opposite 
direction to that predicted. That is, the relative incidence of use of 

irregular patterns was greater on the sslf-referent trials than on the 
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object-ref'3rent trials/ 

Vie further note that the four non-si gnificaiit ^'s vjere for all the 
cells in which the objsct-refersnt trials had been presented first. 

As a check on the implied test-order effect, the difference scores for 
each child ware analyzed in a test-order by converqence-diveraence of 
placed doll by sex of child analysis of variance. As expected, the test- 
order effect Vi/as significant (F = ''^.6, ^ = 1/72- p<.oi), indicating, 
together with the results of tha t-tests, that the relative incidence of 
irregular patterns v/as greater in the self-referont trials only v.'.hsn they 
preceded the object-ref arent trials, and that v'hen they followed the 
object-referent trials, there were no differences. 2one of the remaining 
main effects nor any interactions vjere significant (all F's<1.0). 

Tv/o features of these analyses need discussion. The first is the 
unexpectedly greater relative incidence of irregular patterns in the 
self-referent trials. The second is the test-order .effect. We consider 
these in turn. 

Our first suspicion 'was tiiat the greater relative incidence of 
irregular patterns in tlie self-referent trials was an outgrowth of the 
fact that there v/ere 12 object-referent trials and only three self-referent 
trials. The effect of this difference might have been to encourage 
regularizing of placements on successive trials, as though the child, with 
repeated instructions to make his placements, gets into a set to make the 
same kind of placements again and again. By itself, t!‘>is feature of 
our design should encourage within any individual child regular and 
irregular placements eaually. But since the same body orientation vis-a-vis 
the child was presented tliree times as often as any particular head-body 




combination in that same body orientation, vfe wondered whether over 
trials the body orientation v/ould qain in salience as a basis for the 



child's pi scements . 



Implication is that irregular patterns, when they 



occur j should occur most frequently in early trials. 



To check this, v.»e 



divided each 



child's 12 object-referent trials into four 'blocks of three 



trials each, and counted the number of irregular patterns used in each 
block. An analysis of variance for repeated measures Vfas conducted on 
these scores. Because testing order and alignment of placed doll had 
proven to be important in previous analyses, they were included as 
'between' -subjects vari ables . 

The mean frequencies of irregular patterns in each trial block are 
listed in Table 7. The results disclosed significant effects of trial 
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block (F = 5.38, df = 3/228, p<.'^l) and of alignment (F = f.23, 

(if = 1/7G, p<.05). Of tb.e 150 total irregular patterns used, 54 
occurred in the first trial block, v.'hile the second, third, and fourth 
blocks contained 34, 29, and 33 irregular patterns respectively. Again, 
of course, -the incidence of irregular patterns v/as greater in the 
divergent than the convergent alignment condition, but there V''as no 
interaction of alignment with trial block (F = 1.06). In this analysis, 
apparently because of t!»e high variability of scores, the test order 
effect was significant at only p<.10 (F = 3.14, ^ = 1/76'. 

The significant trial block effect suggests that the greater number 
of object-referent tlian self -referent trials may indeed have been respon- 
sible for the mean difference in relative incidence of irregular patterns 
on the two kinds of tasks. The implied control analysis would compare 
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incidsnce of irrc-gular patterns on tho three se1f-referent trials '.jith 
only the first tiirea oSTvject-referont trials. This analysis vias carried 
out, and the aforGmentioned differences still held: over-all, fere still 

were more irregular patterns used on self-referent trials than on object- 
referent trials, though direct-difference t-tests no\; indicated that the 
obtained difference scores were significantly larger than zero for oniy 
the tv;o girls' groups for whom self-referent trials came first (conver- 
gent alignment, t = 2.10, ^f = 9, p <.05; divergent alignment, t = 2.5C, 
df = 9, p-r,.025; all t ' s for remaining six groups 11 .25) . 

The results of these t-tests imply that the test-order effect vias 
still present anc that, in addition, this effect. -- in the absence of any 
apparent over-al 1 sex difference -- had been mediated almost totally by 
the girls. This v;ould be precisely what we would exnect in view of our 
earlier finding that girls' self-referent natterns were very irregular 
1 ,'hen they preceded objact-roferent trials but v/ere very regular vihon tney 
followed object-referent trials. 

A new analysis of variance of these difference scores confirmed these 
new conclusions (test-order effect: £= 7.47, df =1/72, pc.oit sex of 
child: F<1.0; test-order X sex of child: F = 4.80, df = 1/7?., p<.05; 
all other effects^ F<1.0). 

On the basis, then, of these additional analyses, we conclude that the 
greater relative incidence of use of irregular patterns on the self-referent 
trial cannot be laid entirely to the greater absolute number of object- 
referent trials. There is some residual absolute difference betv/een the 
tasks that remains to be explained. 
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There therefore must be seme other feature of the object-referent 
task that acts to decrease pattern variability. He nov^ 'foncier whether 
the presence of the referent doll, which vfe originally saw as a compli- 
cating factor, instead has the affect of throwing into relief a particular 
sub-section of the child's perceptual field, reducing every placement, as 
it were, to the scale of the referent doll, and on that smaller scale, 
defining more clearly the major directional axes. The difference perhaps 
could be likened to the difference bet'ween one's sense of direction 
(i.e., location of one's body in soace) as applied to reading the map of 
a city and as applied to actually orienting oneself in t!'o city. One's 
ovjn body might not provide so explicit directional cues as an object 
external to oneself, particularly if that object is scaled to the man 
size. 

Any such interpretation must be made, of course, 'flth the qualification 
that such an effect, if it exists, is created only or primarily whan the 
self-referent task ceraes first. 

CONCLUSIONS 

Significance of test-order interaction . 

Our analyses '.'ould have been far simpler had the self-referent and 
object-referent tasks not been so closely linked, since the tost-order 
interaction has prevented us from carrying out soma of the finer-grain 
analyses t'lat v?e should have liked. On the other hand, the very fact of 
the interaction — established nev/ in two separate studies — is illustra- 
tive of our general theme, that the spatial dimensions of front, back, and 
side are not simple and uni dimensional but are complex and multidimensional 
and that t!ie dimensions themselves arc mutually dependent to some degree. 
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At least this has proven to bo so <'rr the aqe groups vfith which we (lave 
worked so far. This kind of interaction is by no means neculiar to 
children's performance on tlve kinds of tasks presented here. It instead 
is probably a commonplace. Hitler and Harris (19^9)3 for examole, in a 
study of the relation between color-form i eference and performance on a 
concept-identification task involving color or form- found that 
\Afhichever task came first the preference task or the concept-identi'^i ca- 
tion task -- affected performance on the task that follo'wed. We think 
that there undoubtedly are many kinds of concents that are contextually 
influenced^ that is, mosQ stability and discreteness exist more in the 
psychologist's imagination than in the child's behavior, and 'we might do 
well to keep this possibility in mind in framing new research. 

Even so, there are some firm generalizations in the present research 
that we feel confident to make. 

Uniformity of self -referent placements . 

First, wa are impressed with the near-perfect uniformity of placements 
in the self-referent condition. In tv?o studies, 159 of Ifo children made 
every one of their front, back, and beside placements in the appropriate 
location in relation to their own bodies. 

In our report of our earlier work v<e concluded that such results v/ere 
hardly surprising inasmuch as they show that the children merely know 
the fronts, backs, and sides of their own bodies. K'e now think that our 
conclusion was not: only a simplificaticn but in some respects a mis- 
reoresentation of the nature of '.'hat tiic children had accomplished, since 
such a conclusion assumes that the ability to identify one's front, back, 
and side implies what is really a different ability to make placements of 
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other objects in relation to these- different nlanes o .he body. The 
point might be expressed as the difference between leaniing the name of 
a fixed attribute of the body and learning a relational conceot involving 
that attribute and some other object. These are different skills and 



there is no a priori reason why they need be acquired simultaneously. 

Our surmise now is that learning t!ie name of the attribute comes first, so 
that substantially younger children (as young, say, as tvfo years) v'ould 
have been able to point to their front and back (we are not so sure about 
side) but perhaps vjould not yet be able to use these same terms relation- 



ally. 



Ro le of face and body . 

As for the roles of face and body, it is very clear that body cues are . 
overwhelmingly used by all children as the oredomi nant basis for all 
placements. Our expectation that across age, face cues vmuld replace body 
cues as the bases for nlacementj proved vjrong. Instead v'e see that the 
children used face cues for the most part only in situations where such 
use vjould be comDlotnentary with rather than antagonistic to the use 
of the body cues. And it was this particular usage that was greater for 
older than for younger children (though this was true only for the girls) 
and greater for girls than for boys. Perhaps a comparison bf still younger 
and older boys than were tested hare will disclose the same age difference; 
found for the girls. As for the sex difference itself, perhaps it reflects 
the generally greater emphasis Placed on girls' interpersonal development 
by parents and by society, though the difference may be as much biological 
as sociological. For example, Lavns, Kagan, and Kalafat ^196C) found 
that 24-weok-old infant boys shov/ed significantly greater "interest 
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fixations" to Pictures of human faces than did infant oirls. Are girls 
innately !^orc nrndis posed than are boy- to attend to faces, and v.-oui 
such differences, to parapi'rase flash's Question p. 199), be the 

developmental precursor of their greater responsiveness to the face cue 

in the current experiment? (In a just-completed study v/e have manipu- 
lated the social relationship betoeen the two dolls by identifying them 
as friends or as enemies, to see what effect this rniglit have on both 
the incidence of and kind of use of face cues and on the absolute distance 
betv/een placed doll and referent doll which the child imposes in his place-^ 
ments. Our expectation is that girls vnll be more sensitive than boys to 
such manipulations.) 

Ronnlaritv of behayi_p r. 

We should comment, too, on the amount of regularity of resnonse shov-fn. 
The situation vje had designed in our previous stu<’.,; contained numerous 
bases for irregular responding. In fact ue found muci? more regularity 
than we expected. In particular, we had expected that the younger child- 
ren V'ould have responded first to the most frequent and regularly recurring 
cues for front and back, and that only with increasing age (and its con- 
comitant increasing sophistication with cue possibilities) would embroid- 
eries upon this basic regularity occur. We therefore expected the place- 
ments of the older ciiildren tc shovf wider variability, or ar least pi^^ater 
sensitivity to the notsntial conflict among different cues. Instead, tau 
children, across the age range tested (five to ten years) agreed both with 
themselves and un'th one another as to v>.'hat defined front, back, and beside. 
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Role of srr^ 

The c:‘v/:GStion vnll surely be raised as to tiio possible role of egocentrism 
in this researcii, since in v.'hat is perhaps the single most influential 
body of theory on the clovelopmenc of concepts of spatial relationships 
(Piaget and Inhelder;, 1950), egocentrism is a fundamental attribute of the 
performance of children in the age range of our study. Egocentrism is 
defined generally as the child's inability to take the point of view of 
another. In the case of a spatial task such as ours (or the th-ree-mountain 
tasi' originally used by Piaget and Inlielder), egocentrism woulo take the 
mors specific form of a literal inabilitv to take tne snatial viewpoint 
of another. To take the; point of visv; of another, the child must be able 
to visualize or conceptualize t')e multiple sratial perspectives or points 
of view possible from different vantage points in relation to some spatial 
arrangement, further, he must be able to coordinate these multiple Der- 
spsetives with eacli other, so that from any given vantage point he can 
imagine other possible perspectives in relation to the perspective v/hich 
ho himself sees. 

As this definition implies, egocentric responses should be most evid«n+ 
in tasks v/liich require rapresentational or conceptual thinking, riot all 
tasks require such representation. Piaget and Inhelder (1956) distinguish 
between "representational " tasks, in 'which the child m.ust transform, 
'eorganize, or integrate information in some way, and "percentual" tasks, 
V/'hich can be performed without such mental rearrangement of information. 
Perceotual tas!(s arc 'within the con.pctance of sensorimotor intelligence, 
and children perform competently on such tasks from infancy onward. 

Follov/ing this distinction bet'woen representational and perceptual tasks, 
the front, bock, and beside judgments tliat children 'were asked to make in 
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this study seem to fall somawher'?! in batv.'oan. On the one hand, the child 
did not ha\/e to go beyond information irrmedi ctsl y present in the situatior 
to make these judgments, gi'^^n that he could identify his o'-m (or the ref- 
erent doll's) -"rent, hack, and side, and given that he defined "in front" 
"in back", and "beside" in the locations specified by the features by 
vihic.i he defined the body planes front, back, and side. In this resoect, 
the task vjas perceptual. On the other hand, there are the potentially 
conflicting bases for judgment to which reference has been made earlier, 
some of win'ch can be seen as depending upon from whose point of viev,' front, 
back, or beside is defined; from the point of view of the referent doll, 
the placed doll, or the child himself. (The further conflict betv/een face 



cues and body cues is an embroidery upon these basic themes, so far as 
the present discussion is concerned.) The presence of these potentially 
conflicting points of viev/ does not reouire the cliild to use representation 
but it does suggest some ways in which egocentrism might be present in 
the children's responses. Ua can think of at least three ways in which 
egocentric resconses might have occurred, in particular in performance 
on the object-referent trials. 

At what would seem to grossest level, the terms "in front", "in back", 
and "beside" might have been defined absolutely by the front, back, and 
side of the child's own body. For sudi a child, performance on object-ref- 
erent and self-referent tri f ' would have been indistinguishablei "in 
front" v.'ould be in front of isirnsalf, "in back" behind himself, and "beside" 
to one side of himself, regardless of whether or not a referent doll was 
placed in front of him and regardless of instructions. Further, his 
"in front" placements would have been betwcicn himself and tile referent 
doll regardless of the orientation of the referent doll in relation to him. 
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'"lo vflj performed in this v/ay, nor v/ould v;a really expect to find such 
perfo’mance, even in very young children, although the Question is open 
for e- rical test. 

h ; ild also might have defined front, bach, and beside "from his ov/n 
point of yievi" by making all of his object-referent placements on different 
sides if the referent doll but alv;ays in the same position in relation to 
himself, regardless of the orientation of the referent doll. Front and 
back olacsments would be made along the plane defined by tha front and back 
of the child's own body, and beside oTacements vmuld be made on the plane 
parallel to the plane defined by the child's sides. Although such place- 
ments would be made in front of the child and on different sides of the 
referent doll, they vjould reveal a lack of sensitivity to changes in or- 
ientation of the referent doll. One six " 1/P-year-old boy in our first 
study consistently mads such object-referent placements', and cne child in 
the current study -- the same five S 1/2'year-o1d kindergarten girl vjho 
made the only irregular location placement on the self-raforent trials 
also consistently made such placements. This girl’s performance v;as 
atypical on both object-referent and ssif-referont tas'-.s, and v;e are not 
sure quite how to interpret it. On the four object-reforent trials on 
vtfhich the heads and bodies of both dolls v/ere in corsvoroent alignment, she 
was the source of tv/o of the three irregular placement patterns occurring 
among the 40 patterns made hy girls in her alignment-of-olaced-dotl by 
testing order group. Of the eight object-referent trials on v;hich the head 
and body of the placed doll v/Gre divergent, all eight, of her nlacsment 
patterns located front and back in tlie sarae nlane in regard to her own 
body despite the fact that on four of the eight trials the referent doll 
was turned to her right or her left. Judging from these object-referent 
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trials, "in front" for her clearly seemed to bv? in front of herself; 
but v.'hen asked to place a doll in front of herself, she placed it facino 
herself but on her left. Paradoxically, '/hilc her object-referent pi £ ce- 
ments were dsteriiiined by the plane of her ov;n bocy, !ier anomalous self- 
referent placement was the only placement by any of the children whose 
location was not determined by the front-back body plane. In view of 
the multiple irregularities in this child's performance, v/e conclude that 
neither her anomalous "in front" placements nor her irregular object-ref- 
erent placements v;ere accidents, altf;oug!i '.ve do not yet understand what, 
if any, strategy she was trying to express. After testing, vre asked 41 
of the 80 children to point to their front and then to their back, and 
then to explain the difference betvieen front and back. All the children 
pointed to some appropriate location, including this girl, but she also 
was one of only five children who could not or would not explain the diff- 
erence. We believe that her performance was less nature than that of the 
other children, although we are unwilling to say that performance such as 
hers might be typical for younger children until we have collected further 

data. 

At yet another level , vje suspect that the very regularity that has so 
impressed us in children's performance on these tasks may be partly a man- 
ifestation of egocentrism. Recall tl.at egocentric resnondino implies not 
only taking one's ov/n point of viev; but also an inability to coordinate 
different perspectives with one another, lecall also tkiat our tasks can 
be seen as perceptual tasks as defined above, in that the child can respond 
directly to cues nresent in the situation, the features defining front, 
back, and side of aitlisr his own body or of the body of a doll. The child- 
ren appear to have been able to movo unhesitatingly from one set of cues 
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to the other, as though it never occurred to them to ask, "Front (or back, 
or side) from v/hose point of view?" They used the available cues as re- 
quested, but v.'ith virtually no evidence of considering more than one set 
at a time, or of recognizing the potential conflict between sets of cues. 

If this interpretation has any validity, v.'e should not be surprised at 
our failure to date to find age differences in patterns of responding, 
since spatial egocontrism is characteristic until in or 11 years of age, 
according to the work of Piagat and Inheldcr, and since all the children 
in our studies have bean between the ages of four and 10 (vn’th a majority 
under eight). The one significant age difference found in the current 
study — a significantly greater number of side location shifts for older 
girls than youngc-r girls -- is, as v/e have said earlier, probably more a 
reflection of a difference in social concepts than spatial concepts. 

Folloviing this line of reasoning, older children and adults might be 
expected to show greater variation in thair placement patterns than have 
the children tested so far. Or, recalling tfiat our tasks lie somewiicre 
between perceptual and representational tasks, a more appropriate expecta- 
tion might be that the actual placement patterns of older children and 
adults might or might not be significantly more variable, since the same 
perceptual cues are present to guide responding, but that there should be 
more hesitations, more questions, more st ements acknowledging the po- 
tential conflict among the different sets of cues uoon v;hich placements 
might be based. Such comments or questions did net occur v/ith the children 
in either the current or our previous study. 



In summary, v/e think that v.'a have uncovered still more evidence for 
our belief that reliance on any singla test of front-back that is based 
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on the child's own body will yield a nisleading picture of the quality 
of that child's knowledge of front-back and that the concept is far more 



complex and subtle than has been hitherto believed. 



We do think, though. 



that we are beginning to puzzle out some of these ccnplexi ties . 
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1. He are grateful to Dorothy Sleurnan, Principals ancJ the staff and 
children of the Spartan Vinage. Elementary School , East Lansing^ 
f’ichigan, for thair generous cooperation. I’e also thank "Vandal 1 Alexander 



and John Konopa for their help in t!ie conduct of the study. The vforic renorted 



to both authors. Portions of this research v'ere reported at the Biennial 
Meetings of tiie Society for lesearcli in Child Development, fh'nneanol is , 
linnesota, 4 April 1 D 71 , 

2. Requests for reprints should be sent to Lauren Harris, Dsnartment 



3. We independevitly rated each of the 150 irregular patterns on a scale 
from 1 ("clearly indicates use of face''} to 4 ("clearly indicates absence 



percent of the 80 patterns scored as clearly reflecting the use of face 



by one judge, '2' by the other. For the 20 patterns in category 4, there 
v;as perfect agreement for 35 percent of the patterns, agreement v.'ithin one 
scale point for 48 percent, and agreement v'ithin tvjo scale points for the 
rest. 

Additional evidence of the general validity of inferences of use of 
the face cue in these irregular patterns comes from the remarks of subjects 

O 



here v.'as supported by a Bio '^eoical Sciences Support Grant from Michioan Stetr 
University to Lauren Harris and by Michigan State University Faculty Grants 




of use of face"). Agreement vjas strongest in cateoories 1 and 4. Eighty 



cues were rated ’1' by both judges; the remairirg patterns v'ere rated '1 
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in this and a subsequent study v;ith 3rd- and ^th-nraders . Several 
children, when asked explicitly '.vhat they vjere trying to accomplish with 
their irregular nl acements >' '-'ere able to express eit'^er t!io goal of 
effecting a compromise betvreen face and body cues, or of placing on the 
basis of face cues alone- 

4. A complicating feature here is the role of convergence-divergence 
of the head and body of the placed doll. In three of the four age X sex 
cells, the percent of location shift is greater when the head-body 
alignment of the placed doll is convergent, but among younger girls, the 
opposite is true, lie had expected that the amount of shift would be 
greater in the convergent condition because ',.'e have def ned a snift as a 
change that is responsive to a change in tlie head orientation of the 
referent doll. When the haa'I-hody alignment of the placed doll is also 
divergent, the subject he able to use not one but tv;o sets of 

head-body cues simultaneously, with a possible effect, we believed, 
being some attenuation in ti'iS frequency of location shifts as currently 
defined. We therefor: are unable to axnlain this discrepant finding at 
this time. 

5. Of the total of 320 possible oairs cf trials included in this analysis 
(80 subjects X four ''■airs of trials eac'Os on 20C trials, or 8G.3 oor 
cent of the total, the three placements constituted a regular pattern, 
while the patterns or the remaining 44 trials (13.7”^) ware irregular libs 
those illustrated in Fig. 3. Strictly sneaking, these 44 trials ner-haps 
ought not have been included in this analysis because location-shifting 

O 
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of the sort described above could not unambi guousl.y be assessed in every 
case. Therefore, even though these trials renresented only 13.7 oercent 
of the total, v;e re-tabulated the scores for the 27T regular trials 
alone. The attrition caused by subjects' failure to use regular patterns 
proved to be spread quite evenly across the eight age by sex hy alignment 
cells (range of loss’ 3-8 oairs). The scores in this tabulation showed 
the same distribution as in the tabulation summarized in Table 4. 

6. Recall that on the self-referent trials, every child nlaced ^■hr 
doll v/ith the head-body alignment both convergent and divergent, io in 
the eight groups listed n-i Table G, every child in every cell made 
placements vn'th both convergent-alignment and divero'^nt-alignment dolls. 
The subjects, in other 'uords, are divided in ti;e same v;ay as is shov/n in 
Table 1 . 



7. We should note again that on the self-ref. rent trials, only orienta- 
tion irregularities occurred, with the exception of the single kinder- 
garten girl, v/hereas on the object-referent trials both orientation and 
location irregularities occurred. Thus if \’e define an irregular pattern 
in terms of locat-'on changes only, our prediction of greater regularity 
on self-referent trials is confirmed. But when we made the implied 
control comparison betvjeen irregular patterns involving only orientation 
changes, ue found that the difference favorina the self-referent trials 
was even greater. Gn balance, then, our decision to tally all irregular 
patterns regardless of et'ier they involved location changes or 
orientation changes seems justified. 
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Table 2. Object-Refercr.i: Trials. Humbtr of Children Usina the Sa?ne Placement Patterns on at 
at least Eight of the 12 Object-Referent Trials 
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2 Proportif V. of Irreculcr Patterns on 3 Self-Referent Ti-lals minus 
Proportion of Irregular' Patterns on 12 Object-Referent Trials as Function 
of Sex of Child, Testino, Order, and Alignment of Placed Ooll. 



TablP 7. ObjGCt-ReferGnt Trials; ^ ean Nunber of IrronuUr Patterns 
in each Trial Block as a Function of Alignment of Placed Toil anc 
Testing Order.® 
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^i'umher of Ss repre;sented in each cell = 2n”, nusnb.or of trials 
represented in each cell = SOj in each 3-trial block = vO 
(20 Ss X 3 trials). Hurnbers in parentheses are std. devs . 




Fig. 1, Object-Referent Conditiont Combinations of Head-Body Alignments 
of Referent Ooll in Each of Four Different Orientations. 

Shovm are schematic representations of the referent doll, as seen from 
above, with the oute- circle indicating the body and the inner circle 
indicating the head. The open sides of the circles indicate the front;, 
thus the open side of the outer circle indicates the front (ventral side) 
of the body-, the open side of -the inner circle indicates the front of the 
head (the face). Therefore, in combination f 1 , the head and body of the 
referent d„ll are aligned convergently . The subject, on eac"; trial, is 
represented as facing the doll (the drawing shows only the subject's body). 
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Fig. 2. Object-Referent Condition: Characteristic Placement Patterns 

Indicating Orientation of Bodies of Oolls. 

‘F‘, 'B’> and 'S' indicate the locations of the placed doll for front, 
behind and (be)side placements, respectively. 'R ’ = referent doll. 
Although all the drav/ings depict the referent doll and the subject 
facivig in the same direction, the same olacement patterns occurred v;hen 
the body of the referent doll v/as turned to cither sioo Oi or a' nay From 
the subject. Side placements occurred cn either side: the drawings 

indicate the location of the m.ore frequent placements. 



The same patterns appeared in the 
these patterns, simply substitute 
for the referent doll. 



self-referent condition. To illustrate 
'subject* (in same orientation as shov/n) 
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Fig, 3. Oi-ject'Referent Condition: examples of placement pattern 

that differ from predominant patterns (l',X,Z). 
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SUBJECT 




axampluS of Pattarrs-Z nlacemants 



Fig. 4 Object-rofarGnt condition; 
that reflect use or ahscnce of uss of face cue. 
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USE OF FACE CUE 
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SUBJECT SUBJECT 



ABSENCE OF USE OF FACE CUE 
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